Thyroidectomy induces Fos-like immunoreactivity within thyrotropin-releasing hormone-expressing neurons located in the paraventricular nucleus of the adult rat hypothalamus.
Effects of thyroidectomy on Fos-like immunoreactivity (IR) in the rat brain were examined using single and double-label immunocytochemical techniques. In particular, the possibility that Fos might be involved in thyroid hormone regulation of thyrotropin releasing hormone (TRH)-containing neurons located in the parvocellular region of the paraventricular nucleus of the hypothalamus (pPVN) was examined. Adult, male, Sprague-Dawley rats were used and all animals received either surgical removal of the thyroid gland or sham surgery. Two experiments were performed. In the first experiment, animals were killed 1, 3, or 6 days after surgery and numbers of Fos-like IR cells in the parvocellular (pPVN) and magnocellular (mPVN) regions of the PVN, the anterior hypothalamic nucleus (AH), the lateral hypothalamic nucleus (LH), and the pyriform cortex were determined. In the second experiment, animals received an intracerebroventricular injection of colchicine 5 days after surgery. The next day, animals were killed and numbers of Fos-like IR cells double-labeled for either TRH, corticotropin releasing factor (CRF), or methionine-enkephalin (met-Enk) were determined. Six days after thyroidectomy there was a significant increase in the number of Fos-like IR cells detected in the pPVN. No induction in the pPVN was observed 1 and 3 days after thyroidectomy, and no effects attributable specifically to thyroidectomy (as opposed to stress) on Fos expression in the mPVN, AH, LH, or pyriform cortex were observed. In addition, a rapid, stress-related, induction of Fos-like IR was detected in the mPVN, AH, and LH and was easily distinguished from Fos expression induced in the pPVN as a function of thyroidectomy. The time course for the effect of thyroidectomy on Fos expression in the pPVN paralleled increased plasma TSH concentration. A significant correlation between numbers of Fos-like IR cells in the pPVN and plasma TSH concentration following thyroidectomy was also observed, suggesting that plasma levels of TSH correlate directly with the number of activated TRH-containing neurons located in the pPVN. Double staining for Fos and TRH, CRF, or met-Enk revealed that thyroidectomy induced Fos-like IR specifically within TRH-, but not within CRF-, or met-Enk, expressing neurons in the pPVN. Taken together, the data suggest that Fos-like IR is induced within TRH-expressing neurons in the pPVN as a consequence of decreasing levels of circulating thyroid hormone (TH). Whether this reflects a direct effect of decreasing TH on Fos expression is not yet known; however, the data are consistent with the hypothesis that Fos is involved in TH-associated regulation of TRH production and release.